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ACOUSTIC TONE INHIBITING MEANS FOR
KEYBOARD MUSICAL INSTRUMENT

BACKGROUND OF THE INVENTION

The present invention relates to a keyboard musical
istrument having a means for generating an acoustic
musical tone and a means for generating an electronic
musical tone. |

A piano and an electronic musical instrument are
combined as a keyboard musical instrument to simulta-
neously produce piano and electronic musical tones
upon depression of keys on a single keyboard (U.S. Pat.
Nos. 2,250,065 and 2,933,004).

In a conventional keyboard musical instrument of this
type, however, either simultaneous production of piano
and electronic musical tones or production of only
piano tones can be selected. The following operations
cannot be performed. For example, if a player depresses
keys in the bass range, piano tones can be produced; and
if the player depresses keys in the treble range, elec-
tronic musical tones are produced. In addition, if the
player depresses keys in the bass range, piano and elec-
tronic musical tones are produced; and if the player
depresses keys in the treble range, only piano tones are
produced. Therefore, play modes are limited in the
conventional keyboard musical instrument of this type,
resulting in poor flexibility.

SUMMARY OF THE INVENTION

It i1s a principal object of the present invention to
provide a keyboard musical instrument for producing
various tones by arbitrary combinations of acoustic and
electronic musical tones, thereby increasing the variety
of musical expressions.

It 1s another object of the present invention to pro-
vide a keyboard musical instrument wherein acoustic

and electronic musical tones can be produced in units of
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key ranges, thereby increasing the variety of musical 4

expressions.

In order to achieve the above objects of the present
invention, there is provided a keyboard musical instru-
ment comprising: a keyboard having a plurality of keys;

acoustic musical tone generating means for generating

an acoustic musical tone by using a mechanical mecha-
nism upon operation of a key; electronic musical tone
generating means for generating an electronic musical
tone upon operation of a key; tone designating means
for designating a musical tone to be inhibited; and
acoustic tone inhibiting means for inhibiting generation
of the acoustic musical tone from the acoustic musical
tone generating means when the designated musical
tone 1s the acoustic musical tone.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram showing an electronic
musical instrument according to an embodiment of the
present invention;

FIG. 2 is a plan view of an operation panel arranged
in the musical instrument of FIG. 1;

FIG. 3 is a view showing the relationship between
the operation states of switches SS1 to SS4 and the

produced musical tones;
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FIG. 6 is a block dlagram of a solenoid driver 32 in
FIG. 1; |

FIG. 7 is a timing chart for explaining the operation
of drive voltage generators 34-1 to 34-88 in FIG. 6;

FIG. 8 1s a data table showing registers in a RAM 40
of FIG. 1;

FI1G. 9 1s a data table of channel assignment register
CHAR 1n FIG. 8;

FIGS. 10 to 12 are flow charts for explaining the
operation of a CPU 38 in FIG. 1; and

FIGS. 13 and 14 are sectional views showing other
arrangements of the piano tone production mechanism

3 in FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 1 shows an arrangement of a keyboard musical
instrument. The keyboard musical instrument is consti-
tuted by incorporating an electronic musical tone gen-
erating means and a control means in a piano. An opera-
tion panel 1 1s arranged at a position easily accessible to
a player. The keyboard musical instrument also includes
an operation panel with switches for setting tone colors
and musical effects for the electronic musical tones.

The keyboard musical instrument has the followmg
four operation modes:

(1) Split Point Input Mode

A split point (to be described later) is written in an
internal register. An indicator lamp L1 is turned on
upon depression of a switch S1 on the operation panel 1,
and the split point input mode is then set. When a player
depresses a desired key, a key code corresponding to
the depressed key 1s written as a split point in the regis-

- ter.

(2) Piano Play Mode

An indicator lamp L2 is turned on upon depression of
a switch S2 and this mode 1s then set. If the player
depresses keys on the keyboard in the piano play mode,
only piano tones are produced.

(3) Electronic Musical Instrument Play Mode

An indicator lamp 1.3 is turned on upon depression of
a switch S3 and this mode is then set. If the player
depresses keys on the keyboard in the electronic musi-
cal instrument play mode, only electronic musical tones
are automatically produced. |
(4) Split Play Mode

An indicator lamp L3 1s turned on upon depression of
a switch S4 and this mode is then set. In the split play
mode, different types of tones (i.e., piano and electronic
musical tones) can be produced from the bass and treble
sections split by the above split point. Tone setting is
performed by switches SS1 to SS4 on the operation
panel 1. The relationship between the produced tones
and the operation states of the switches SS1 to SS4 is
shown in FIG. 3. It should be noted that “P” represents
a piano tone and “E” represents an electronic musical
fone.

The piano or electronic musical instrument play
mode can be set according to the corresponding opera-
tton states of the switches SS1 to SS4. The switches S1
to S4 are self-return switches and the switches SS1 to
5S4 are self-holding switches.

The detailed arrangement of the keyboard musical

~ instrument will be described below.

FIG. 4 1s a sectional view showing an arrangement of 65

a piano tone production mechanism 3 in FIG. 1;
FIG. 5 1s a sectional view of a hatched portion in
FIG. 4 when viewed from the left;

Referring to FIG. 1, a keyboard 2 has 88 keys. A
piano tone production mechanism 3 is driven by each
key. The detailed arrangement of the piano tone pro-
duction mechanism 3 is shown in FIG. 4. The mecha-
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nism 3 in FIG. 4 is exemplified by one in an upright
piano. Thus, the piano tone production mechanism 3 in
FIG. 4 is the same as that of an acoustic upright piano,
except for the hatched portion. If the player depresses a
key 5 (right side in FIG. 4), the rear end of the key 5
(left side in FIG. 4) is moved upward. A post wire 6 and
a capstan button 7 are moved upward accordingly.

Upon upward movement of the capstan button 7, the
other end of a wippen 9, one end of which is pivotally
mounted to the lower end of a center rail 8, 1s moved

upward. The wippen 9 is pivoted counterclockwise and
a jack 10 is then moved upward. Thereafter, a hammer
butt 11 is pivoted counterclockwise about a pivot 12,
and a hammer 13 is driven by the hammer butt 11 to
strike a string 14. When the wippen 9 is pivoted coun-
terclockwise, a damper spoon 16 mounted to one end of
the wippen 9 is pivoted counterclockwise. A damper
lever 17 is then rotated about a pivot 18 to separate a
damper 19 from the string 14.

The hatched portion in FIG. 4 will be described.
FIG. 5 shows this portion when viewed from the left. In
the conventional upright piano, the damper spoon 16 1s
simply mounted at the end of wippen 9. In this embodi-
ment, however, the damper spoon 16 1s mounted at a
peripheral portion of a ring 21, as shown in FIG. 3. The
ring 21 is pivotally mounted at the end of the wippen 9.
A rod member 22 is mounted on another peripheral
portion of the ring 21 and is symmetrical about the
damper spoon 16. Reference numeral 23 in FIG. 4 de-
notes a latching solenoid mounted on a bracket 24. A
conical cam 25 is mounted at the distal end of the
plunger of the solenoid 23. The inclined surface of the
cam 25 abuts again the right side of the rod member 22.
One end of a leaf spring 26 is connected to the lower
surface of the wippen 9. The other end of the spring 26
abuts against the left side of the rod member 22.

With the above arrangement, when a negative pulse
signal is applied to the solenoid, 23, the plunger of the
solenoid 23 extends to move the cam 24 to the left in
FIG. 4. The rod member 22 is then pivoted against the
biasing force of the spring 26 in the direction of an

" arfow Y1in FIG. 5. The damper spoon 16 is pivoted in

the direction of the arrow Y1 accordingly. The distal
end of the damper spoon 16 is brought into contact with
the lower end of the damper lever 17. In this state, if the
player depresses the key 5, the damper lever 17 is driven
by the damper spoon 16 and the damper 19 is separated
from the string 14. The hammer 13 then strikes the
string 14 to produce a piano tone. However, when a
positive pulse signal is applied to the solenoid 23, the
plunger of the solenoid 23 is withdrawn to move the
cam 24 to the right in FIG. 4. The rod member 22 is
then pivoted by the biasing force of the spring 26 in the
direction of an arrow Y2 of FIG. 5. The damper spoon
16 is pivoted in the direction of arrow Y2 accordingly.
The distal end of the damper spoon 16 1s removed from
the damper lever 17. In this state, even if the player
depresses the key 5 and the wippen 9 is pivoted, the
damper lever 17 is not driven and the damper 19 1s kept
in contact with the string 14. As a result, no piano tone
is produced even if the hammer 13 strikes the string 14.
The above description concerns the piano tone produc-
tion mechanism 3. In this embodiment, the above-men-
tioned piano action and the arrangement surrounded by
the broken line applies to every key.

Returning to FIG. 1, reference numeral 30 denotes a
key switch circuit. A key ON/OFF detection switch
SW is arranged below each key 5 in FIG. 4. The key

4

switch circuit 30 consists of the key switches SW and an
interface circuit IF for sending each key switch output
to a bus line BU. An operation member circuit 31 in-

- cludes switches and volume controls for setting tone
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colors, musical effects, and so on of the electronic musi-
cal tones, as well as display elements and an interface
circuit. A solenoid driver 32 is arranged to drive each
solenoid 23 (FIG. 4) arranged in the piano tone produc-

tion mechanism 3. As shown in FIG. 6, each solenoid
driver 32 comprises a decoder 33, drive voltage genera-

tors 34-1 to 34-88, and an OR gate 35. The decoder 33
decodes a key code DK.C supplied through the bus line
BU. The drive voltage generators 34-1 to 34-88 gener-
ate positive pulse signals of a pulse width W upon re-
ception of pulse signals to input terminals A thereof,
and negative pulse signals of the pulse width W upon
reception of pulse signals DIS to input -terminals B
thereof through the bus line BU as shown in FIG. 7.
Outputs from the drive voltage generators 34-1 to 34-88
are respectively supplied to the solenoids 23 arranged
corresponding to the keys 5. It should be noted that the
pulse width W is determined to be of a duration long
enough to drive the solenoid 23. If at least one of the
positive and/or negative outputs from the drive voltage
generators 34-1 to 34-88 is supplied to the OR gate 35,
the gate 35 sends a signal SDS (*“1” signal) onto the bus
line BU. It should be noted that the signal SDS is a
solenoid ON signal.

A mode selection switch circuit 37 comprises the
switches S1 to S4, the switches SS1 to SS4, the lamps
L1 to L4, and the interface circuit, as described with
reference to FIG. 2. Reference numeral 38 denotes a
CPU (Central Processing Unit); 39, a ROM for storing
a control program executed by the CPU 39; and 40, a
processed data storage RAM. The registers in FIG. 8
are assigned in the RAM 40. A channel assignment
register CHAR among these registers has N memory
slots R-1 to R-N, as shown in FIG. 9. Each key code
KC and a key ON bit KON (*1” or “0”) are stored m
each memory slot. The N memory slots respectively
correspond to the N musical tone channels in a musical
tone generator 42. The CPU 38, the ROM 39, and the
RAM 40 constitute a microcomputer 41. The musical
tone generator (T'G) 42 generates a musical tone ac-
cording to the data supplied through the bus line BU.
The tone generator 42 has N musical tone channels, and
each musical tone is produced in a corresponding chan-
nel. The resultant musical tone signals are mixed and
supplied to a loudspeaker 43.

The operation of the keyboard musical instrument
having the arrangement described above will be de-
scribed with reference to the flow charts of the CPU 38
in FIGS. 10 to 12. In this embodiment, “1” 1s assigned as
the key code KC of a first key (i.e., the lowest bass key).

Similarly, “27, “37, ..., “88” are sequentially assigned
as key codes KC of the second, third, . . ., 88th keys,
respectively.

When the player turns on the power switch and de-
presses one of the switches S1 to S4 in FIG. 2, an inter-
rupt signal is supplied to the CPU 38. Upon reception of
the interrupt signal, the CPU 38 write-accesses a mode
register MODR in FIG. 8. More specifically, if the
switch S1 is turned on, “1” is written as a mode number
in the mode register MODR. If the switch S2 1s turned
on, ‘“2” is written in the mode register MODR; and if
switches S3 and S4 are turned on, “3” and “4” are re-
spectively written therein. Even if at least two of the
switches S1 to S4 are simultaneously depressed, one
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number i1s written in the mode register MODR accord-
ing to a predetermined priority order. If the mode num-
ber in the mode register MODR is “1”, the CPU 38
executes a split point input mode routine shown in FIG.
10. If the mode number is 27, the CPU 38 executes the
piano play mode routine shown in FIG. 11; and if the
mode number 1s “3” or “4”, the CPU 38 executes an
electronic musical instrument/split play mode routine

shown in FIG. 12. These routines will be described
hereinafter.

(A) Split Point Input Mode Routine (FIG. 10)

When the CPU 38 advances to this routine, the CPU
38 supplies an ON instruction for the lamp I.1 and an
OFF instruction for the lamps L2 to L4 to the mode
selection switch circuit 37 in step Sal. Thus, only the
lamp L1 1s turned on. In step Sa2, a key scan register
KCR and a split point register SPKCR in FIG. 8 are
cleared. Key scan processing is performed in step Sa3.
In this step, the key scan register KCR 1is incremented
and data (““1” i1n this case) 1s read out therefrom and
supplied as the key code to the key swiich circuit 30.
Upon reception of the key code KC “1”, the key switch
circuit 30 sends onto the bus line BU a signal of logic
“1” if the key switch 1s ON and a signal of logic “0” if
the key switch is OFF. The CPU 38 temporarily stores
this data (*1” or “0”) in a temporary storage register
TEPR 1n FIG. 8. The flow then advances to step Sa4.

In this step, the CPU 38 checks the data in the tempo-
rary storage register TEPR. If the data i1s logic “0”

representing the key OFF state, the flow returns to step
Sa3. The operations in steps Sad and Sa4 are repeated
until a key ON signal is detected. However, if data in
- the register KCR represents “89” upon incrementation,
this data 1s updated to “1”. If a key ON signal is de-
“tected in step Sad, the flow advances to step Sa3. In this
step, data (1.e., the key code KC corresponding to the
depressed key) 1s transferred from the key scan register
- KCR to the split point register SPKCR. In step Sa6, the
CPU 38 sends the lamp OFF instruction for the lamp L1
to the mode selection switch circuit 37, and the lamp L1

- 18 thus turned off. The routine returns to the main rou-
- tine and the CPU 38 awaits the next interrupt signal. In
~ the routine described above, step Sa7 may be inserted

after step Sa6, and mode number “4” may be written in
the mode register MODR. In this case, if the split point
input mode 1s ended, the flow automatically returns to
the split play mode.

(B) Piano Play Mode Routine (FIG. 11)

When the CPU 38 advances to this routine, the CPU
38 supplies a flickering instruction for the lamp I.2 and
the OFF instruction for the lamps L1, L3, and L4 to the
mode selection switch circuit 37 in step Sb1. Thus, only
the lamp L2 flickers. In step Sb2, the CPU 38 sends the
signal DIS to the solenoid drivers 32 in FIG. 6. The
signal DIS is selectively supplied to the input terminals
B of the drive voltage generators 34-1 to 34-88 for the

solenoid drivers 32. The negative pulses from the ener-

gized ones of the generators 34-1 to 34-88 are supplied
to the corresponding solenoids 23 of the piano tone
production mechanism 3. The corresponding cams 25 at
the distal ends of the plungers of the energized solenoids
23 extend to cause the distal ends of the corresponding
damper spoons 16 to abut against the lower ends of the
corresponding damper levers 17, thereby enabling the
piano play mode. In step Sb3, the CPU 38 supplies a
tone mhibit instruction to the tone generator 42. In step
Sb4, the CPU 38 checks if the signal SDS from the
solenoid driver 32 is set at “0”. If NO in step Sb4, step
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6

Sb4 is repeated until the signal SDS is set at “0”. In
other words, if all solenoids 23 are deenergized, the
flow advances to step SbS. In step Sb5, the CPU 38
supplies the ON instruction for the lamp L2 to the mode
selection switch circuit 37. The lamp L2 is thus kept
ON. The flickering state of the lamp L2 is changed to
the continuous ON state, informing the player that the
piano play mode is enabled. The routine then returns to
the main routine if the operations up to step SbS are
completed. The CPU 38 then awaits the next interrupt
signal.

(C) Electronic Musical Instrument/Split Play Mode
Routine (FIG. 12) -

If the mode number in the mode register MODR is
“3” or “4”, the CPU 38 automatically executes this
routine. First, a case will be described wherein the
mode number in the mode register MODR is “3”, i.e.,
the switch S3 1s turned on to set the electronic musical
instrument play mode. In step Scl, the CPU 38 checks
if the mode number in the register MODR is “3”. If
YES in step Scl, the flow advances to step Sc2. In step
Sc2, the CPU 38 sends the flickering instruction for the
lamp L3 and the OFF instruction for the lamps L1, L2,
and L4 to the mode selection switch circuit 37. Thus,
the lamp L3 1s flickered. In step Sc3, a damp register
DKCR i FIG. 8 1s cleared. In step Sc4, the damp
register DKCR is incremented. The CPU 38 checks in

step Scb if the content of the register DKCR is “88”. If
YES in step Sc§, the flow advances to step Sc6. In step

Sc6, the data (“1” in this case) in the damp register
DKCR is supplied as the key code DKC to the solenoid
driver 32. When the key code DKC “1” is then supplied
to the decoder 33 (FIG. 6) in the solenoid driver 32, a
“1” signal is output from an output terminal 1 of the
decoder 33. The “1” signal is supplied to the input ter-
minal A of the drive voltage generator 34-1. The posi-
tive pulse is output from the drive voltage generator
34-1 to withdraw the plunger of the solenoid 23 ar-
ranged for the first key (the lowest bass key). The distal
end of the corresponding damper spoon 16 1s removed
from the lower end of the corresponding damper lever
17. As a result, the piano tone is not produced from the
first key. _

The flow then returns to step Sc4, and the content of
the damp register DKCR 1s incremented to “2”. The
flow advances to step Sc6 through step Scd. Data “2” in
the damp register DKCR 1is supplied to the solenoid
drive circuit 32 of the second key. The positive signal is
output from the corresponding drive voltage generator
34-2 (FIG. 6). The solenoid 23 for the second key 1s
driven and the piano tone is not produced from the
second key. The above operation is repeated to inhibit
production of the piano tones from all the keys. If the
content of the damp register DK.CR is “89” in step Sc4,
step Sc$ is determined to be NO. The flow advances to
step Sc7. The CPU 38 checks in step Sc7 if the signal
SDS is “0”. If NO in step Sc7, i.e., if the solenoid 23 is
being energized, the decision in step Sc7 1s repeated. If
YES in step Sc7, the flow advances to step Sc8. In step
Sc8, the ON instruction for the lamp L3 is supplied to
the mode selection switch circuit 37. The flickering
state of the lamp L3 is then changed to the continuous

- ON state. Thus, the player is informed that the elec-

tronic musical instrument mode is engaged, and that he
may actually use the keyboard.

When the user begins playing the instrument, the
CPU 38 sends a tone enable signal to the tone generator
42 in step Sc9. The generator 42 1s enabled in response
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to this signal. In this step, the channel assignment regis-
ter CHAR, a key state register KSR, the key scan regis-
ter KCR, and the like are also cleared. In step Sc10, key
scanning and key ON/OFF event detection are per-
formed. In the same manner as described above, the key
switch corresponding to the value of the key scan regis-

ter KCR is scanned to fetch data (*“1”° or *0” represent-
ing the ON/OFF state of the key switch. The fetched

data is compared with the currently processed key
switch data (i.e., the key switch corresponding to the
KCR value) among the key switch ON/OFF data,
thereby performing event detection (key state change
detection) for the corresponding key switch. If key
event change is not detected, the key scan register KCR
is incremented to scan the next key switch. The same
event detection as described above is then performed
for this key switch.

However, if the key ON or OFF event is detected in
the event detection described above, the key switch
data subjected to this event and stored in the key state
register is updated, and the flow advances to a subrou-
tine SUB. In step SU1 in the subroutine SUB, the CPU
38 checks if the content of the mode register MODR 1s
“3”. If YES in step SU1, the flow advances to step SU2.
The CPU 38 checks in step SU2 if the detected event 1s
the key ON event. If YES in step SU2, the flow ad-
vances to step SU3. However, if NO in step SU2, the
flow advances to step SU4. In step SU3, the key ON bits
KON in the memory slots R-1, R-2, . . . R-N in the
channel assignment register CHAR are sequentially
scanned to detect an empty channel (i.e., the channel
corresponding to the key ON bit KON of logic “0”).
The value of the key scan register KCR, 1.e., the key
code of the newly turned-on key (i.e, the key ON bit
KON “17), is written in a memory slot R-K of the
empty channel. In other words, channel assignment 1s
performed. In step SU4, the value of the key scan regis-
ter KCR, i.e., a memory slot R-M, for storing the key
code KC of the OFF key, in the channel assignment
register CHAR 1is detected. The key ON bit KON of
logic “0” is stored in the memory slot R-M. When the
operation in step SU3 or SU4 is completed, the flow
returns to step Sc10. Thereafter, the key scan register
KCR is incremented, the next key switch i1s scanned,
and the same operation as described above is performed.
The above operation is repeated for all key switches in
the key switch circuit 30. When last (the 88th) key
switch processing is completed, the flow advances to
step Scll.

In step Scll1, the content of the channel assignment
register CHAR is transferred to the tone generator 42.
The flow then advances to step Scl12. The operation
members in the operation member circuit 31 is scanned
to store operation state data of the members in the tem-
porary storage register TEPR. In step Sc12, ON/OFF
control of the display elements in the operation member
circuit 31 is also performed. In step Sc13, the musical
tone parameter corresponding to the operation member
data in the temporary storage register TEPR is supplied
to the tone generator 42. The tone generator 42 gener-
ates a musical tone signal corresponding to the ON key
and the currently set tone color and musical effect in
accordance with the key data (data in the channel as-
signment register CHAR) and musical tone parameters,
which are transferred in steps Scll and SC13. The
musical tone signal is supplied to the loudspeaker 43,
thereby producing an electronic musical tone.
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After the CPU 38 executes step Scl3, the flow re-
turns to step Sc10 again. The operations in steps Sc10 to
SC13 are repeated until an interrupt signal derived from
the switches S1 to S4 (FIG. 2) is supplied to the CPU
38.

A case will be described wherein the mode number
“4” is written in the mode register MODR, 1.e., the

switch S4 is turned on to set the split play mode.
In this case, since step Scl is determined to be NO,

the flow advances to step Sc15. In step Sc15, the flicker-
ing instruction for the'lamp L4 and the OFF instruction
for the lamps L1 to L3 are supplied from the CPU 38 to
the mode selection switch circuit 37. The lamp L4 flick-
ers and the lamps L1 to L3 are turned off. The flow
advances to step Sc16 and the signal DIS (“1” signal) 1s
supplied to the respective solenoid drivers 32. The sig-
nal DIS is supplied to the input terminals B of the drive
voltage generators 34-1 to 34-88 for the solenoid drivers
32. The negative pulses are then output from the drive
voltage generators 34-1 to 34-88. The plungers of all the
solenoids 23 extend and the piano play mode for all the
keys is enabled. In step Sc17, the switches SS1 to S54
(FIG. 2) in the mode selection switch circuit 37 are
scanned to write “1”’s or *“0”’s in switch registers SSR1
to SSR4 in FIG. 8 according to the ON/OFF states of
the switches SS1 to SS4. The CPU 38 checks in step
Sc18 if the content of the switch register SSR1 1s “1”
(i.e., if the switch SS1 is ON). If NO in step Sc18, i.e., if
production of piano tones 1n the bass section is inhibited,
the flow advances to step Scl19 and the damp register
DKCR is cleared. In step Sc20, the register DKCR 1is
incremented. In step Sc21, the CPU 38 checks if the
content (“1” in this case) of the damp register DKCR 1s
smaller than or equal to the data in the split point regis-
ter SPKCR. If YES in step Sc21, the flow advances to
step Sc22. In step Sc22, the data “1” in the damp regis-
ter DKCR is supplied as the key code DKC to the
solenoid driver 32. The “1” signal is then supplied to the
input terminal A of the drive voltage generator 34-1 to
apply the positive pulse signal to the solenoid 23 for the
first key. The piano tone for the first key 1s not pro-
duced. The flow returns to step Sc20. The content of
the damp register DKCR is incremented to *“2” in step
Sc 20. The flow advances to step Sc22 through step
Sc21. The data “2” in the damp register DK.CR is sup-
plied to the corresponding solenoid driver 32 and the
piano tone for the second key is not produced. The
above operation is repeated to inhibit the production of
piano tones for the third, fourth, . .., 88th keys. If the
data in the damp register DKCR is larger than that in
the split point register SPKCR, step Sc21 1s determined
to be NO. The flow thus advances to step Sc23.
However, if YES in step Scl18, t.e., if the production
of bass piano tones is designated, the flow directly ad-
vances to step Sc23. The CPU 38 checks in step Sc23 if
the data in the switch register SSR3 is “1”. If NO 1n step
Sc23, i.e., production of treble piano tones is inhibited,
the operations in steps Sc24 to SC27 are sequentially
performed. More specifically, in step Sc24, data (the
split point) in the split point register SPKCR is written
in the damp register DKCR. In step Sc25, the data in
the damp register DKCR is incremented. The CPU 38
checks in step Sc26 if the data in the damp register
DXCR is smaller than or equal to “88”. The data 1n the
damp register DK.CR is supplied to the solenoid driver
32 in step Sc27. The flow returns to step Sc25, and the
operations in steps Sc25 to SC27 are repeated. In this
manner, the treble piano tones are not produced. If the
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content of the damp register DK.CR reaches *“89”, step
Sc26 1s determined to be NQO, and the flow advances to
step Sc28. However, if YES in step Sc23, the flow di-
rectly advances to step Sc28. In step Sc28, the CPU 38
checks if the signal SDS from the solenoid driver 32 is
“0”. If NO 1n step Sc28, step Sc28 is repeated. If YES in
step Sc28, the flow advances to step Sc29. In step Sc29,
the CPU 38 sends the ON instruction for the lamp L4 to
the mode selection switch circuit 37. The flickering
state of the lamp L4 is changed to the continuous ON
state.

After step Sc9, the flow advances to step Sc10, and
the operations in steps Sc10 to SC13 are repeated (i.e.,
the electronic musical tone generation processing). The
operations in steps Scl10 to SC13 are substantially the
same as described above (the case for the mode number
“3”), except for the subroutine SUB.

- In step Sc10, the key switches in the key switch cir-
cutt 30 are sequentially scanned to perform key ON/-
OFF event detection. If an event is detected, the sub-
routine SUB is executed. In this case, step SU1 is deter-
mined to be NO, and the flow advances to step SUS. In
step SUS, whether the key code KC in the key scan
register KCR (FIG. 8), i.e., the key code KC subjected
to the event detection, is smaller than or equal to the

data in the split point register SPKCR is determined. If

YES 1n step SUS, 1.e., if the event key 1s a bass key, the
flow advances to step SU6. The CPU 38 checks in step
SUG6 if the data in the switch register SSR2 1s “17. If
YES in step SUG, i.e., production of the bass electronic
musical tone 1s designated, processing (tone generation
assignment/assignment cancel processing) following
step SU2 is performed. However, if NO in step SUS6, the
flow returns to step Sc10. If NO in step SUS, 1.e., if the
event key 1s a treble key, the flow advances to step SU7.
‘The CPU 38 checks in step SU7 if the data in the regis-
ter SSR4 is “1”. If YES in step SU7 (i.e, production of
the treble electronic musical tone is designated), the

flow advances to step SU2. However, if NO in step

SU7, the flow returns to step Sc10. The above opera-
tion, designed such that steps SU6 and SU7 are deter-

.. mined to be NO and the flow returns to step Scl10,

indicates that the tone generation assignment is not set
for the key ON event. In other words, the electronic
musical tone i1s not produced in response to the key ON
signal. |

The present invention 1s not limited to the particular
embodiment described above. Various changes and
modifications may be made within the spirit and scope
of the invention, such as those described below.

(1) The above embodiment exemplifies the combina-
tion of an upright ptano and an electronic musical in-
strument. However, the electronic musical instrument
may be combined with a grand piano.

FIG. 13 shows a modification of the piano tone pro-
duction mechanism 3, and FIG. 14 shows another modi-
fication thereof. The mechanisms in FIGS. 13 and 14
are the same as those of a conventional grand piano,
except for portions surrounded by the broken lines.
Referring to FIG. 13, when a player depresses a key 50,
a hammer 352 is driven through an action mechanism 31
and strikes a string 33. In this case, a damper lever 54 1s
pivoted about a pivot 58 by the rear end portion of the
key 50 to move a damper wire 56 upward. Therefore, a
damper 57 1s moved upward. The arrangement sur-
rounded by the broken line will be described. Reference
numeral 59 denotes a latching solenoid mounted on a

bracket 60. A plate-like damper felt 61 is attached to one
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end of a plunger 59a of the solenoid §9. When a positive
pulse is applied to the solenoid 59, the plunger 59a is
moved to the left, as is the damper felt 61. The felt 61 is
thus inserted between the hammer 51 and the string 53.
Therefore, even if the player depresses the key 50, a
piano tone 1s not produced. However, if a negative
pulse is supplied to the solenoid 59, the plunger 59q is
moved to the right and the piano tone can be produced.

Referring to FIG. 14, an annular member is mounted
on the distal end of a plunger 64a of a latching solenoid
64. A damper wire 56 extends through the hole of the
annular member. A projection 65a is formed on the
lower end of the damper wire 56. The projection 65a is
inserted in an inverted L-shaped guide hole 66 formed
in a damper lever 54. When a negative pulse is supplied
to the solenoid 64, the plunger 64a extends to the illus-
trated position. This piano tone production mechanism
is operated in the same manner as that of the conven-
tional grand piano. A piano tone is produced upon de-
pression of a corresponding key 50. If a positive pulse is
supplied to the solenoid 64, the plunger 64a is with-
drawn and the projection 65a is moved in a vertical slot
in the guide hole 66. When the key 50 is depressed and
the damper lever 54 is pivoted, the projection 65a is
moved only in the vertical slot. Therefore, the damper
wire 56 is not moved upward, the damper 57 is not
moved upward and the piano tone i1s not produced.

(2) In the above embodiment, a key touch strength
(key depression strength) may be detected. In this case,
the following contact mechanism i1s arranged below
each key. A contact is released from a first terminal
upon start of movement of the key, and is brought into
contact with a second terminal when the key reaches its
lowermost point. The key touch strength i1s detected by
measuring the time required for movement of the
contact between the first and second terminals.

(3) The split points may be designated independently
for piano and electronic musical tones. In this case, the
piano split point can be assigned for, e.g., the 20th key,
and the electronic musical instrument split point can be
assigned for the 30th key.

(4) The split point may be fixed.

(5) The keys are divided into the bass and treble keys
in the above embodiment. However, three or more key
regions may be specified.

(6) The tone production key regions (tone ranges) of
the piano and electronic musical tones for all keys (tone
ranges) of the keyboard can be arbitrarily and indepen-
dently determined. For this purpose, the upper and
lower limits of the key regions for the piano and elec-
tronic musical tones must be set using the keyboard in
the same manner as in split point setting in the above
embodiment.

(7) The split point may be designated not at the key-
board but by other means (e.g., a split point switch).

(8) The above embodiment exemplifies a microcom-
puter configuration. However, hardware may be re-

placed with software.

(9) The electronic musical instrument can be com-
bined with a cembalo or organ in place of a piano.
(10) In the above embodiment, the tone generator 42

" has channels whose number is smaller than the number

65

of keys, and the key ON signal is assigned to an empty
channel thereof. However, the tone generator 42 may
be arranged to simultaneously generate the tones for all
keys. In this case, steps SU3 and SU4 (the tone genera-
tion assignment processing/assignment cancel process-
ing) in FIG. 12 are omitted. In addition, the ftone gener-
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ator 42 may generate a monophonic tone. In this case,
the tone generation assignment processing/assignment
cancel processing in steps SU3 and SU4 in FIG. 12 must
be replaced with monophonic selection processing.
According to the present invention as described
above, an acoustic musical tone such as a piano tone can
be arbitrarily combined with an electronic musical tone,
thereby providing a variety of musical expressions.
What is claimed is:
1. A keyboard musical instrument comprising:
a keyboard having a plurality of keys;
acoustic musical tone generating means for generat-
ing an acoustic musical tone by using a mechanical
mechanism upon operation of a key;
electronic musical tone generating means for generat-
ing an electronic musical tone upon operation of a
key; |
tone designating means for designating a musical tone
to be inhibited; and
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acoustic tone inhibiting means for automatically in-
hibiting generation of said acoustic musical tone
from said acoustic musical tone generating means
when said designated musical tone is said acoustic
musical tone.
2. A keyboard musical instrument according to claim
1, wherein said acoustic musical tone is a p1ano tone.
3. A keyboard musical instrument according to claim
1, wherein said tone designating means includes range
designating means for designating a key range to be
inhibited, said acoustic tone inhibiting means inhibiting
generation of an acoustic tone belonging to said desig-
nated key range of said designated musical tone.
4. A keyboard musical instrument according to claim
1, further comprising split point designating means for
designating a split point of a key range, said key range
being determined based on said designated split point,
said acoustic tone inhibiting means inhibiting generation
of an acoustic tone belonging to said determined key

range of said designated musical tone.
¥ ¥ % %k %
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